Osteoporosis is the deterioration of bone tissue and strength, which leads to an increased risk of fractures. Postmenopausal women are at increased risk for osteoporosis. Bisphosphonates have long been the mainstay of osteoporosis treatment to prevent fractures, especially hip fractures by increasing bone mineral density. Extending treatment to up to 10 years is currently recommended. In lieu of possible adverse events such as atypical fractures and osteonecrosis of the jaw, drug holidays are an important consideration although research is currently inconclusive. Providers need to consider individual patient factors and tailor treatment to individual patient circumstances.
Knowing the current bone density screening guidelines and recommendations for treatment is essential. The focus of this review is the examination of evidence regarding the efficacy of bisphosphonates for prevention of fractures in postmenopausal women. Common and serious side effects associated with bisphosphonate use are included in this discussion.
Background
An estimated 44 million Americans are affected by osteoporosis, while another 34 million Americans are at an increased risk for osteoporosis due to low bone mass [2] . The risk of osteoporosis increases with age, certain chronic conditions, and lifestyle factors. Osteopenia and osteoporosis are often asymptomatic until an individual fall and sustains a fracture. Women are at a higher risk of developing osteoporosis. The American Congress of Obstetricians and Gynecologists (ACOG) reports that females sustain 80% of all hip fractures (2012) [3] . More than half of all fragility fractures arise in women 75 years and older [4] .
Despite increased awareness of the magnitude and consequences of osteoporosis and specific recommendations for screening and treatment osteoporosis is under detected and inadequately treated in the United States [5] . Since the National Osteoporosis Foundation (NOF) first published The Clinician's Guide to Prevention and Treatment of Osteoporosis in 1999, there have been concerns that some patients are not being given appropriate education and direction about prevention of bone loss. Many patients are not receiving appropriate testing to diagnose osteoporosis or establish osteoporosis risk. Perhaps most importantly, many patients
Introduction
Osteoporosis is a skeletal disorder characterized by low bone mass, deterioration of bone tissue and disruption of bone architecture, which leads to a high possibility of fractures due to bone weakness [1] . According to the World Health Organization (WHO) diagnostic classification, osteoporosis is defined by Bone Mineral Density (BMD) at the hip or lumbar spine that is less than or equal to 2.5 standard deviations below the mean BMD of a young healthy adult reference population. The reference group is typically a healthy 20 -29-year-old. Osteopenia, which is low bone mass, typically occurs as a precursor to osteoporosis. A patient is osteopenic when bone density is between 1 and 2.5 standard deviations below the BMD reference mean [1] . Recognizing osteopenia is an important step in the prevention of osteoporosis. Since postmenopausal women are at increased risk of osteoporosis, detection and treatment of osteoporosis are important to the overall health and wellness this population.
Lifestyle Modification to Reduce Risk
Deficiencies in protein, calcium, and Vitamin D increase risk for bone loss. All postmenopausal women should consume adequate protein, calcium and Vitamin D from diet, sunlight, or supplementation. Lifelong adequate calcium intake is necessary for the acquisition of peak bone mass and subsequent maintenance of bone health [1] . Providers should advise consumption of 1,000 mg calcium per day for men 50-70; 1,200 mg per day for women 51 and older and men 71 and older and incorporation of dietary supplements if diet is insufficient. The average daily dietary calcium intake in adults age 50 and older is 600 to 700 mg per day, so supplementation is often necessary [1] .
Vitamin D plays a major role in calcium absorption, bone health, muscle performance, balance, and decreasing risk of falling [1] . Many patients with osteoporosis will need more than the general recommendation of 800-1,000 IU of Vitamin D per day for individuals age 50 and older. The safe upper limit for vitamin D intake for the general adult population was increased to 4,000 IU per day [1] . A meta-analysis of studies in postmenopausal women found a significant reduction in hip and nonvertebral fractures with vitamin D supplementation at doses of 700 to 800 IU/day or more [9] .
To promote bone health, all adults are encouraged to practice healthy lifestyle habits. Providers should prescribe at least 30 minutes of exercise per day with the addition of weight bearing or muscle strengthening exercises to reduce fall and/or fracture risk. Patients should avoid alcohol use in excess of 2 drinks per day, limit caffeine intake, and cease smoking to reduce risk of bone loss.
Since the majority of osteoporosis-related fractures result from falls, providers should evaluate fall risks. Strategies to prevent falls include (a) Assistive devices in bathrooms; (b) Eliminating obstacles in the walking path; (c) Removing loose throw rugs; (d) Avoiding slippery conditions; and (e) Eliminating low level lighting increase risk of falling but can be modified. Correcting sensory deficits can also reduce risk of falls [1] .
The American Association of Clinical Endocrinologists (AACE) also recommends nonpharmacologic interventions such as the use of proper body mechanics, use of hip protectors and other protective measures to reduce the risk of falling [9] . Physical therapy and occupational therapy can teach strengthening exercises and improved body mechanics. Therapists may also assess the home setting and identify risks for falling that might be modified and safety concerns that could be addressed with the addition of assistive devices or tools.
Impact of Fracture
Fractures tend to be grouped as vertebral and non-vertebral fractures. The majority of non-vertebral who have osteoporosis-related fractures are not being diagnosed with osteoporosis and are not receiving any of the FDA-approved, effective therapies [1] . A clear understanding of the diagnostic recommendations along with treatment efficacy could improve the treatment of this potentially fatal disease.
Osteoporosis can affect any bone. However, the hip, spine, and wrist are most likely to be affected. Thus, a Dual X-ray Absorptiometry (DXA) scan, which is currently the gold standard for screening and diagnosing osteoporosis focuses on these areas. Fracture risk is determined by a combination of BMD and clinical risk factors. Fracture risk can also be calculated using the World Health Organization (WHO) Fracture Risk Assessment Tool (FRAX) [6] . The FRAX was developed by the WHO task force in 2008 to provide a prediction tool for assessing an individual's risk of fracture in order to provide general clinical guidance for treatment decisions. Using the FRAX, a clinician can calculate fracture risk with or without a BMD measurement of the femoral neck. The FRAX calculation estimates the risk and probability of fracture in the next 10 years in untreated patients ages 40 to 90 years of age. Factors utilized in the FRAX calculation are age, sex, height, weight, previous fracture, history of a parent with hip fracture, treatment with glucocorticoids, alcohol use, diagnosis of rheumatoid arthritis, BMD when available and lifestyle factors of smoking and alcohol use [7] . All of these risk factors are important to consider when deciding screening and treatment for individual patients.
Risk Factors
Poor nutrition such as low calcium and Vitamin D consumption and a high salt intake increases the risk for osteoporosis. Excessive thinness (BMI < 20) also places an individual at a greater risk. Lifestyle factors that increase risk for osteoporosis include alcohol abuse, inadequate physical activity, and active or passive exposure to cigarette smoking. A general decline in condition or health including frailty (e.g., unable to rise from chair unassisted), frequent falls, and immobilization are red flags for risk of osteoporosis. A personal history of fracture without substantial trauma, and hip, wrist, or spine fracture without substantial trauma in a 1st degree relative ≥ 50 are additional factors to consider [8] . Non-modifiable medical conditions that can increase the rate of bone loss include (a) Cystic fibrosis; (b) Hyperthyroidism; (c) Hypopituitarism; (d) Hypogonadism; (e) Cushing disease; (f) Hyperparathyroidism; (g) Celiac disease; (h) Multiple myeloma; (i) Renal disorders; (j) Idiopathic hypercalciuria; (k) Muscular dystrophy; (l) Paraplegia/quadriplegia [1] . Common medications that increase the risk for osteoporosis are corticosteroids, proton pump inhibitors, anti-epilepsy drugs, medroxyprogesterone acetate, selective serotonin reuptake inhibitors, thiazolidinediones, and thyroxine [9] . scans could be less frequent once the finding are stable. Authors of the ACOG guidelines [3] report that DXA scans are not recommended more often than every 2 years. In addition, if no new risk factors are identified, DXA monitoring of therapy should not be repeated once BMD has been determined to be stable or improved. The USPSTF [12] and NOF [1] specify testing be completed in facilities that use quality assurance measures. Also, follow-up DXA scans should be in the same facility, with the same machine, and if possible, with the same technologist [9] .
Treatment with bisphosphonates
In addition to the nonpharmacologic recommendations, bisphosphonates are a first-line therapy worldwide and a mainstay of primary prevention of fracture. Bisphosphonates are frequently prescribed for osteoporosis, with more than 14 million prescriptions dispensed yearly in the United States. Patients treated with these drugs experience increases in bone mineral density and a reduction in vertebral and nonvertebral fractures for osteoporosis. They are also used as secondary prevention in patients with previous fracture.
The NOF [1] recommends pharmacologic treatment for patients with non-vertebral or vertebral (clinical or asymptomatic) fractures. Therapy should also be initiated for those with T-scores below -2.5 at the femoral neck, total hip or lumbar spine by DXA, as this is consistent with a diagnosis of osteoporosis. Pharmacologic treatment is also recommended for postmenopausal women and men age 50 and older who meet the criteria for osteopenia as evidence by BMD T-score between -1.0 and -2.5 at the femoral neck, total hip or lumbar spine by DXA. A patient with a 10-year hip fracture probability > 3 percent (based on the WHO FRAX) or a 10-year major osteoporosis-related fracture probability > 20 percent (based on the WHO FRAX) should also have pharmacologic treatment NOF [1] .
Bisphosphonates are the most prescribed drugs for treatment of osteoporosis [9] . The Food and Drug Administration (FDA) approved bisphosphonates for treatment of osteoporosis are alendronate, alendronate plus D, ibandronate, risedronate and zoledronic acid. The NOF [1] does not recommend one drug over another. The choice is patient specific, but alendronate tends to be a first line treatment because of its broad spectrum of antifracture efficacy and low cost. The AACE [9] recommends bisphosphonates: Alendronate, risedronate, and zoledronic acid as first line therapy and offer guidance on the monitoring and duration of treatment.
Calcium and Vitamin D
Current guidelines recommend education and treatment with calcium and Vitamin D in all patients to prevent bone loss and slow bone loss if osteopenic or osteoporotic [1, 9] . Consumption of adequate daily calcium and vitamin D is a safe and inexpensive way to help refractures are hip and wrist fractures. Hip fractures are the most serious complication of osteoporosis. One reason it is so important to reduce the risk of fracture is because of the increased morbidity, particularly with hip fractures. Mortality increases by 30% during the first year after a person sustains a hip fracture and the risk of hip fracture in the opposite hip increases by more than two-fold after a previous hip fracture [10] . The patient who suffers a hip fracture also experiences a decrease in mobility, quality of life and increased financial burden due to cost of care [11] . Of patients who were able to walk independently prior to fracture, only half are able to do so one year after. More than half of patients who survive hip fractures will require skilled care in a facility setting, and many will have permanent disability [9] .
Current Guidelines Screening
The National Osteoporosis Foundation [1, 3, 9] and the United States Preventative Services Task Force [12] recommend BMD testing every two years for women age 65 and older regardless of clinical risk factors. Each of these organizations also recommend BMD testing for women ages 50-69, based on their risk factor profiles. Adults who are younger than 65 with certain conditions such as rheumatoid arthritis or those who are taking certain medications such as long-term glucocorticoids (more than three months) should be considered for BMD testing. Those who have had an adult age fracture associated with low bone mass or bone loss should be considered for BMD testing even if they are younger than 65.
Authors of the ACOG guidelines for screening and treatment of osteoporosis, suggest screening for secondary causes of osteoporosis in specific situations. These include the presence of fractures in a relatively young postmenopausal woman or for a woman with a Bone Mineral Density (BMD) lower than would be expected for her age. A complete blood count, metabolic profile, a 24-hour urinary calcium level, thyroid-stimulating hormone, and 25-hydroxyvitamin D are all recommended first tier testing. Some patients may benefit from a referral to a clinical endocrinologist as the next step.
The NOF [1] is more specific related to screening and treatment. The organization also recommends BMD testing for postmenopausal women and men over age 50 who have had a fracture during adulthood. The testing is done in order to diagnose osteoporosis and determine severity. Annual height checks are also included in NOF screening guidelines.
The NOF [1] and AACE [9] recommend BMD testing one to two years after initiating medical therapy for osteoporosis. The NOF [1] recommend DXA every two years thereafter to monitor treatment efficacy. However, authors of the AACE guidelines [9] suggest follow-up nous zoledronic acid at 5 mg doses was performed by [4] . They demonstrated an association between the annual dosing of zoledronic acid and significant reduction in risk of new fractures, both vertebral and nonvertebral. In an RCT performed in China researchers similarly concluded that two years of treatment with intravenous Zoledronic acid reduces fracture risk for osteoporotic women [16] .
Intravenous bisphosphonate therapy has also been found to be effective in preventing hip and other nonvertebral fractures. [16] demonstrated the efficacy of two years of treatment with intravenous zoledronic acid for nonvertebral fracture prevention. In [4] concluded that intravenous or zoledronic acid is effective in reducing nonvertebral clinical fracture in a meta-analysis [17] reported that both alendronate and zoledronate are effective in increasing BMD to prevent nonvertebral and vertebral fractures.
Duration of therapy
Many researchers based on study findings support long-term bisphosphonate treatment, which is defined as treatment of greater than 5 years. [18] and [19] both found that use of bisphosphonates long-term, up to 7 years and 10 years respectively show continued increases in BMD without adverse skeletal events. Other researchers have found benefits in continuing bisphosphonate treatment for up to 10 years [20, 21] . In the FLEX trial women who discontinued therapy at 5 years, which is the current standard of care, experienced a 5.3% prevalence of vertebral fractures at 10 years as opposed 2.4% of those who continued treatment for 10 years. Interestingly, there was no difference in prevalence of nonvertebral fractures between the 5-and 10-year treatment groups [21] . However as recently as [22] argued in that there remains insufficient evidence to support benefits of treatment beyond 3-5 years. Thus, providers must use their own clinical judgment based on individual patient situations.
Consideration of residual effects may aid in determining the timing of bisphosphonate medication discontinuation. The residual benefits of bisphosphonate therapy appear to last for 2-5 years after discontinuation whether treatment ends at 5 years or later. Of note, this benefit is only seen in those with good medication adherence during the treatment years, for at least 2 consecutive years and for those whose T-score was -1.0 to -2.5 (osteopenic) or > -1.0 (normal) at discontinuation.
The risk of atypical fractures and osteonecrosis of the jaw increase with increase as the duration of bisphosphonate therapy increases. A "drug holiday" may be considered for patients with mild osteoporosis who have had 4-5 years of stability. Stability is categorized as increasing or stable BMD and no fractures and a T score better than -2.5. A "drug holiday" of 1 to 2 years may be considered after 10 years of treatment for patients if duce fracture risk. Controlled clinical trials have demonstrated that the combination of supplemental calcium and vitamin D can reduce the risk of osteoporotic fracture [13] .
Methods
In order to facilitate updates to this review in the future, the search strategy is presented. The electronic search was performed using Ebsco Host to search CINAHL and MEDLINE. The English language search terms used were osteoporosis, elderly female, diphosphonates, hip fracture, and efficacy. The language was restricted to English. The date limiters were from 2010 to 2015. The search was limited to full text articles, academic journals, species (human), sex (female), and aged greater than 65 years.
A total of 321 articles, that evaluated bisphosphonate efficacy for elderly osteoporotic women, were identified in the literature search. Only 30 potential articles met initial inclusion criteria and were selected for review. This literature focuses on studies of bisphosphonate efficacy to prevent hip fractures but did not exclude studies that included other nonvertebral or vertebral fractures. Studies were included whether bisphosphonate therapy was initiated before or after initial fracture. Studies that did not exclude secondary causes for osteoporosis and men were excluded.
Bisphosphonates for fracture prevention
There is a large body of evidence supporting the use and efficacy of oral bisphosphonates in hip fracture prevention. Multiple research studies and current practice guidelines support the use of oral bisphosphonates to prevent both vertebral and non-vertebral fractures in osteoporotic women. Evidence in support of bisphosphonates in other nonvertebral and vertebral fracture prevention has recently increased.
The efficacy of oral ibandronate on vertebral fractures was demonstrated by researchers of a randomized, double-blind study BONE, conducted in North America and Europe. Oral ibandronate in doses of either 2.5 mg daily or 20 mg every other day for 12 doses every 3 months led to a significant reduction in vertebral fracture risk [14] . Years later, [15] and possible long term care costs, researchers found that treatment with an oral bisphosphonate for 5 years was cost effective for all women without a history of hip fracture, irrespective of quartile of life expectancy. Consequently, advanced age should not prevent consideration of osteoporosis treatment based on cost effectiveness.
While withholding treatments in those with shorter life expectancies is the current recommendation, specific criteria as to qualifying as a shorter life expectancy has not been determined. A secondary analysis of the HORIZON recurrent fracture trial is worth noting. In this analysis by [24] treatment with zoledronic acid in cognitively impaired patients with a life expectancy of just six months or more was found to be worthwhile. While this was just one study, the growing population of cognitively impaired elderly is growing, making confirmation of this data valuable for the future treatment of this population [24] . Researchers have studied the question of cost versus benefits of bisphosphonate therapy in terms of medication costs. [25] determined that for every 228 individuals treated with oral daily bisphosphonates one hip fracture would be prevented. They calculated the associated cost in preventing one fracture to be £76,352 or $110,733.31.
Serious Adverse Effects Atypical fracture
Concerns have arisen about atypical subtrochanteric femur fractures related to long-term bisphosphonate use, typically greater than 5 years [26] . It has been hypothesized that this prolonged and severe suppression of bone turnover may have negative effects by causing accumulation of microdamage and localized highly mineralized bone. This may potentially increase the risk of stress fractures with normal activities and no known trauma [19] . Several reviews of atypical fracture found the average median length of treatment to be around five years with a range from 1-10 years and increased risk with glucocorticoid use [19, 27] .
Due to the concern of atypical fracture, a task force was appointed by the American Society of Bone and Mineral Research to review this important concern. The group concluded that long-term bisphosphonate use does increase the relative risk of atypical fractures; however, the absolute risk is low. The risk for atypical fracture may rise with duration of bisphosphonate exposure of greater than three years. When an atypical fracture has been diagnosed, the bisphosphonate should be stopped to decrease the risk of atypical fracture in the opposite leg [28] .
Patients with atypical fractures commonly present with unilateral or bilateral dull or aching pain in the groin or thigh. The time from the onset of pain to the time of diagnosis is usually 1-2 weeks [29] . For a patient taking a bisphosphonate greater than 5 years or who fracture risk is high. A patient with advanced age, frailty, prior fractures, glucocorticoids, and very low T-scores are considered high fracture risk. Bone mineral density and bone turnover markers should be monitored during a drug holiday period. Therapy should be reinstated if bone density declines substantially, bone turnover markers increase, or a fracture occurs [9] .
Oral versus intravenous therapy
Based on current research the intravenous and oral routes are equally efficacious. Determination of which route is best for a given patient should be based on individual patient factors, such as tolerance and adherence. A few researchers have compared the two routes for safety and efficacy.
Most recently, [17] performed a meta-analysis of 17 studies comparing the safety and efficacy of oral alendronate and intravenous zoledronate. Comparisons were done by specific fracture risk, for hip, vertebrae, and wrist. A significant relative risk reduction was observed for both alendronate and zoledronate of 39% and 38%, respectively. While the overall fracture risk reduction is nearly equal, [17] found that for prevention of vertebral fractures intravenous therapy, zoledronate, may be more effective in preventing vertebral fractures.
The efficacy and safety of oral daily risedronate versus intravenous ibandronate were also investigated in a randomized double-blind study by [15] . Researchers concluded that intravenous ibandronate was equally efficacious to oral therapy, risedronate for new or worsening vertebral fracture over 3 years. Of note the findings were dose dependent. The 1 mg/month dose of ibandronate was more effective in reducing fracture risk than the lower dose of 0.5 mg/month.
Cost effectiveness
The aging population worldwide has caused an increasing economic burden upon society, related to health issues, osteoporosis being one facet. Hip fractures result in increased morbidity resulting in increased cost to the health care system as well as the individual. Thus ensuring health care spending is prudent related to osteoporosis treatments and fracture prevention is significant. A strategy for cost-saving has been to consider withholding treatments that may not be cost effective for certain groups, commonly those with shorter life expectancies.
Pham, Datta, Weber, Walter & Colon-Emeric [23] performed a cost versus benefits analysis that dispelled bisphosphonate treatment expense myths. The investigators found an increased cost effectiveness for older ages, even the extremes of old age, up to age 90 for initiating treatment, when treating osteoporosis in women for 5 years with oral bisphosphonates. When considering cost treatment with bisphosphonates against cost of an acute hip fracture in the first year Intravenous Zoledronic Acid (ZA) 5 mg is associated with an increased incidence of pyrexia, myalgia, and influenza-like illness within three days of infusion when compared to placebo [4] . Adverse reactions following transfusion of zoledronic acid may be contributed to a rapid release of pro-inflammatory cytokines from circulating T cells which occurs most commonly after the initial dose. Also, prior to each ZA infusion, clinicians should measure serum creatinine and ensure adequate hydration to prevent renal impairment or acute renal injury [6] .
Adverse effects from bisphosphonates are not unusual, but rarely cause the need to discontinue the medication. In the meta-analysis performed by Serrano, Begoña, Anitua, Cobos, & Orive [17] , there was very little difference in the percentage of patients who discontinued alendronate (7.86%) versus placebo (7.58%). The percentage of discontinuation with zoledronic acid was 2.05% versus 1.79% with placebo.
Contraindications
Due to a risk of kidney injury, bisphosphonates are generally not recommended for those with a creatinine clearance below 30-35 ml/min or in patients with acute renal impairment [6] . Due to the increased risk of gastrointestinal side effects, oral bisphosphonates should not be used at all in patients with significant esophageal disorders [6] . Bisphosphonates are also contraindicated in any patients who is not able to stay upright for at least 30 to 60 minutes [6] .
Treatment adherence
Adherence and persistence to osteoporosis therapies are poor as is the case for other "silent" conditions such as hypertension and hyperlipidemia [9] . Roughly 50-75% of women, prescribed medication for osteoporosis or osteopenia, are no longer taking bisphosphonates one year after beginning treatment [33] . Bisphosphonates need to be taken in a specific manner and for at least a year for evidence of improvement of Bone Mineral Density (BMD) and protection against fracture. Poor adherence leads to lower therapeutic efficacy, weaker suppression of bone resorption, smaller increases in BMD, less reduction in fracture risk, and drug wastage [33] .
Many patients do not follow specific directions for taking the oral bisphosphonates. Orally administered bisphosphonates must be taken after a prolonged fast, usually the first thing in the morning, and washed down with a full glass of water in order to minimize the chance that the tablet will stick in the esophagus. Nothing other than water should be taken for 30 minutes to 60 minutes depending on specific bisphosphonate being taken [9] . Special efforts should be made to explain to the patient the need for osteoporosis and osteopenia therapy and what to expect when taking the medication. In addition it is important to schedule periodic follow-up to is taking a concomitant glucocorticoid or PPI, an x-ray should be ordered. When a Proton Pump Inhibitor (PPI) is prescribed in conjunction with a bisphosphonate in the elderly population, the patient could be at increased risk for atypical fracture. Proton pump inhibitors interfere with the absorption of calcium and bisphosphonates thus affecting their anti-fracture efficacy and have been incriminated in osteoporotic fractures [30] . As referenced above, glucocorticoids used concomitantly also place a patient at increased risk due to suppression of bone turnover" [26] .
Osteonecrosis of the jaw
Case reports and case series have associated Osteonecrosis of the Jaw (ONJ) with patients taking bisphosphonates compared to those who have not been on bisphosphonates. Bisphosphonates have a long half-life following cessation and may be associated with delayed healing and even the devastating complication of ONJ. Treatment with bisphosphonates may exert an inhibitory effect on oral epithelial growth. These drugs suppress bone turnover which may contribute to ONJ in patients who have mucosal damage following dental extraction, irritation from ill-fitting dentures or insertion of dental implants complicated by infection and bone necrosis [31] .
Prior to initiating bisphosphonate therapy, a dental review should be completed so any invasive dental procedures can be performed before the bisphosphonate is started. Patients should be instructed to promptly report any new dental symptoms, especially dental pain, swelling or exposed bone [31] . The risk of developing ONJ with oral bisphosphonate use is low but is substantially greater for patients receiving IV bisphosphonate therapy, particularly for metastatic cancer to the bone. Most, 95%, of the cases of osteonecrosis of the jaw have occurred in patients who have cancer and were receiving higher doses of IV Zoledronic acid [2] .
Additional adverse effects
The adverse effects vary by drug and patient physiology with the most common adverse effects being gastrointestinal; specifically reflux, esophagitis, and esophageal ulcers. The gastrointestinal toxicity of oral bisphosphonates is likely to be a local, rather than systemic effect and is often related to taking the medication incorrectly. "Trials have reported esophageal ulcerations from all bisphosphonates except intravenous Zoledronic Acid (ZA)" [2] . If a patient reports gastrointestinal intolerance to alendronate, risedronate may have fewer side effects. In clinical trials, the incidence of gastrointestinal side effects associated with risedronate was not different from placebo [6] . Intravenous pamidronate may be a good alternative for oral bisphosphonates for patients with gastrointestinal intolerance during treatment with oral bisphosphonates [32] .
ensure that the medication is still being used correctly and appropriately.
Conclusion
Bisphosphonate therapy is known to improve BMD to aid in prevention of future fractures in persons with osteoporosis. Bisphosphonates demonstrate reduction of the incidence of vertebral, hip and other nonvertebral fractures. According to current research both oral and intravenous preparations are equally efficacious in fracture prevention. Current research indicates that the benefits of bisphosphonate therapy outweigh the risks for most patients. Furthermore, researchers have demonstrated the cost-efficacy of bisphosphonate therapy for patients even the advanced elder, aged greater than 75.
In regard to the controversy regarding appropriate length of treatment, current evidence supports safe use of oral risedronate for up to seven years consecutively and oral alendronate for up to 10 years. Patients do not become refractory to treatment within these durations of therapy and therefore patients with the highest risks for fractures related to osteoporosis or a T-score of < -2.5 after treatment should continue therapy for 10 years. Unfortunately increases in occurrence of fragility fractures or atypical fractures are demonstrated with long-term use. Even with recent increased attention, occurrences of atypical fractures remain rare. However, providers should keep possible adverse events such as atypical fractures and osteonecrosis of the jaw in mind.
A drug holiday of 2-5 years many be indicated as residual benefits appear to last for this extent of time.
Patients should be monitored with DEXA scans every 2 years for declining BMD, which may indicate the need to resume bisphosphonate therapy. New fractures should also suggest to the provider a need to resume bisphosphonate therapy.
Treatments should be tailored to the individual patient's clinical picture, needs, any side effects and cost constraints. Providers must keep in mind that adherence is essential for full benefits of bisphosphonate therapy and choose treatments that are most likely to yield best adherence. It is key for providers to consider individual patient factors and tailor treatment to individual patient needs.
